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INVENTORY CONTROL METHOD 

The entire disclosure of Japanese Patent 
Application No. 2002-280222 filed on September 26, 2002, 
including specification, claims, drawings and summary, 
is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an inventory control 
method for controlling inventory of component parts of 
automobiles and accessory parts of automobiles when 
orders for these parts are received. 

2. Description of the Related Art 

Car dealers and repair shops have an inventory 
of component parts and accessory parts of automobiles, 
and deal with parts replacement at the time of repairing 
and inspection . The component parts and accessory parts 
of automobiles are available in wide varieties, and vary 
widely in the frequency of use. Thus, the dealers and 
repair shops keep a stock of consumables and specific 
parts used with a high frequency. 

A depository or the like for storage of 
inventories is subject to constraints, and thus is 
intended to keep in stock a minimum required number of 
parts . 
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In keeping such a stock, it is considered 
preferred that no stock exhaustion occurs and there is 
no surplus stock. A forecast of demand for automobile 
component parts and accessory parts is difficult, and 
their order quantities fluctuate irregularly. Thus, 
inventory control based on past figures is impossible. 

As a solution to this problem, an inventory 
control method has been known (for example, Japanese 
Unexamined Patent Publication No. 1994-56223). The 
method uses the standard deviation of the received order 
quantities in the past, and adds a safety stock quantity 
based on the standard deviation to the average of received 
order quantities actually achieved or a predicted 
received order quantity, thereby determining a minimum 
stock quantity which is expected to cause no stock 
exhaustion . 

By so exercising inventory control with the use 
of the standard deviation, it becomes possible to absorb 
irregular fluctuations in the received order quantity, 
thereby maintaining an appropriate inventory enough to 
prevent stock exhaustion. 

The standard deviation is determined by the 
difference between the actual received order quantity 
in each unit period and the average received order 
quantity and a population parameter based on the number 
of the unit periods. That is, the standard deviation 
shows the degree to which certain values vary in a positive 
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direction or a negative direction with respect to the 
average value as a reference. 

Thus, the standard deviation includes the degree 
of variations in the negative direction. If it is 
attempted to maintain an appropriate inventory enough 
to cause no stock exhaustion, the outcome is that an 
excessive value is obtained as an appropriate stock 
quantity . 

SUMMARY OF THE INVENTION 

The present invention has been accomplished in 
the light of the above-mentioned circumstances. It is 
the object of the invention to provide an inventory 
control method which can maintain an appropriate stock 
enough to cause no stock exhaustion, even when using a 
standard deviation . 

The inventory control method of the present 
invention, as a first aspect for attaining the above 
object, is an inventory control method which determines 
a standard deviation based on a difference between an 
actual received order quantity in each unit period and 
an average received order quantity, and controls a stock 
quantity by use of a safety stock quantity based on the 
standard deviation, wherein 

the standard deviation is determined using a 
value of the difference between the actual received order 
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quantity and the average received order quantity only 
when the actual received order quantity exceeds the 
average received order quantity. 

Thus, the standard deviation can be determined 
with the exclusion of variations due to differences 
obtained when the actual received order quantity falls 
short of the average received order quantity. 
Consequently, an inventory control method can be realized 
which can maintain a minimum appropriate stock enough 
to cause no stock exhaustion even when a standard 
deviation is used. 

The inventory control method of the invention, 
as a second aspect, is the inventory control method 
according to the first aspect, wherein the standard 
deviation is determined using the average received order 
quantity calculated only from the actual received order 
quantities taking positive values. Thus, effective 
inventory control can be exercised for intermittent 
receiving of orders. 

The inventory control method of the invention, 
as a third aspect, is the inventory control method 
according to the first aspect, wherein the standard 
deviation is determined using the average received order 
quantity calculated only from the actual received order 
quantities taking positive values, and also using only 
the unit periods, when the actual received order 
quantities take positive values, as a population 
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parameter. Thus, effective inventory control can be 
exercised for intermittent receiving of orders. 

The inventory control method of the invention, 
as a fourth aspect, is the inventory control method 
according to the first aspect, wherein a number of the 
unit periods to be targeted is itself used as a population 
parameter for determining the standard deviation . Thus, 
it becomes possible to exercise effective inventory 
control while keeping a safety stock quantity smaller 
and minimizing wastage. 

The inventory control method of the invention, 
as a fifth aspect, is an inventory control method which 
determines a standard deviation based on a difference 
between an actual received order quantity in each unit 
period and an average received order quantity, and 
controls a stock quantity by use of a safety stock quantity 
based on the standard deviation, wherein 

the standard deviation is determined using a 
value of the difference between the actual received order 
quantity and the average received order quantity only 
when the actual received order quantity exceeds the 
average received order quantity, 

using the average received order quantity 
calculated only from the actual received order quantities 
taking positive values, 

using only the unit periods, when the actual 
received order quantities take positive values, as a 
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population parameter, and 

using a number of the unit periods, to be targeted, 
itself as the population parameter. 

Thus, the standard deviation can be determined 
with the exclusion of variations due to differences 
obtained when the actual received order quantity falls 
short of the average received order quantity. Also, it 
becomes possible to exercise effective inventory control 
for intermittent receiving of orders, while keeping a 
safety stock quantity smaller and minimizing wastage. 
Consequently, an inventory control method can be realized 
which can maintain a minimum appropriate stock enough 
to cause no stock exhaustion even when a standard 
deviation is used. 

The inventory control method of the invention, 
as a sixth aspect, is the inventory control method 
according toanyoneofthe firstto fifth aspects, wherein 
an article to be ordered is a component part of an 
automobile or an accessory part of an automobile- Thus, 
effective stock control can be exercised for component 
parts of automobiles and accessory parts of automobiles . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given 
hereinbelow and the accompanying drawings which are given 
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by way of illustration only, and thus are not limitative 
of the present invention, and wherein: 

FIG. 1 is a conceptual view showing the status 
of correction to received order quantities fluctuating 
irregularly; 

FIG. 2 is a conceptual view showing the status 
of correction to a normal distribution curve; 

FIG. 3 is a tabular view showing actual received 
order quantities, for example, in 6 months for 10 types 
of parts (Part 1 to Part 10); 

FIG. 4 is a tabular view showing standard 
deviations a, safety stock quantities and maximum stock 
quantities of the respective parts according to the method 
of the embodiment of the present invention; and 

FIG. 5 is a tabular form showing standard 
deviations (X) , safety stock quant it ies and maximum stock 
quantities of the respective parts according to the 
conventional method . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

According to the inventory control method of the 
present embodiment, a standard deviation a is calculated 
from the following equation (1) based on the difference 
between the actual received order quantity x in each unit 
period (for example, 1 month) and the average received 
order quantity p. when inventory control is to be exercised 
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for component parts and accessory parts of automobiles: 
Standard deviation a = { S (x-|a) ^/N } ... (1) 
In the equation (1), N represents a population 
parameter (for example, the number of the unit periods) . 

Then, the standard deviation a is added to the 
average received order quantity |i to control the maximum 
stock quantity. Actually, the standard deviation a is 
multiplied by a factor (safety factor: a value which 
increases as the possibility for avoiding stock 
exhaustion increases) to determine a safety stock 
quantity, and the average received order quantity is added 
to the value of the safety stock quantity. 

When the difference between the actual received 
order quantity x and the average received order quantity 
|i takes a negative value (in the month when the actual 
received order quantity x falls short of the average 
received order quantity |i,) , the standard deviation a is 
determined, with the difference between the actual 
received order quantity x and the average received order 
quantity p,, i.e. (x-(a) , being treated as zero. In this 
manner, the standard deviation a is determined using only 
the value of the difference between the actual received 
order quantity x and the average received order quantity 
when the actual received order quantity x exceeds the 
average received order quantity n. That is, the standard 
deviation a is that excluding the variations in the 
negative direction (that taking into consideration only 
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the degree of the variations in the positive direction 
relative to the average value) . 

FIG. 1 shows a concept of the actual received 
order quantities fluctuating irregularly, and FIG. 2 
shows a concept of a normal distribution curve. 

As shown in FIG. 1, the actual received order 
quantity x fluctuates irregularly. When the actual 
received order quantity x falls short of the average 
received order quantity [i, this negative difference 
constitutes a determinant resulting in an excessive 
safety stock quantity. Thus, when the actual received 
order quantity x exceeds the average received order 
quantity [i, this positive difference (including zero) 
is adopted, and other differences are taken to be zero, 
whereby the standard deviation a is calculated. 

As shown in FIG. 2, therefore, a normal 
distribution curve only in a positive direction is adopted, 
while a portion in a negative direction (a shaded area 
in the drawing) is excluded as a determinant making the 
safety stock quantity excessive. 

Hence, the standard deviation is no more an 
excessive standard deviation including the degree of 
variations in the negative direction. Consequently, a 
safety stock quantity maintaining a minimum stock level 
appropriate enough to cause no stock exhaustion can be 
derived. 

In the present embodiment, moreover, the 
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standard deviation a is determined using the average 
received order quantity \i calculated only from the actual 
received order quantities x taking positive values- In 
other words, in months when no order is received, this 
zero value is not included in the calculation of the 
average received order quantity and the standard 
deviation a is determined on this condition. Thus, even 
in the case of intermittent receiving of orders meaning 
the absence of orders in some months, the average of the 
actual received order quantities x is precisely applied, 
and the standard deviation a leading to the safety stock 
quantity, which enables an appropriate stock level to 
be kept, can be determined properly. 

In the present embodiment, furthermore, only the 
months (unit periods) when the actual received order 
quantities x take positive values, namely, the months 
when orders are actually received, are taken as the 
population parameter N. 

Thus, even in the case of intermittent receiving 
of orders meaning the absence of orders in some months, 
the population parameter N, as the number of the months 
from whose order quantities the average received order 
quantity was calculated, is used, and the standard 
deviation a, which serves as the basic value for the safety 
stock quantity enabling an appropriate stock level to 
be kept, can be determined even more properly. 

Besides, the targeted number of months (the unit 
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number of the unit periods) is itself used as the 
population parameter N to determine the standard 
deviation a. 

To determine a standard deviation for general 
sampling, N = n-1 is applied, with the number of samplings 
set at n and the population parameter set as N. To 
determine the standard deviation a, which serves as the 
basic value for the safety stock quantity for inventory 
control of component parts and accessory parts of 
automobiles, however, the targeted number of months (the 
number n of samplings) is itself used as the population 
parameter N . 

Based on FIGS. 3 to 5, an explanation will be 
offered for comparisons between the calculation of the 
safety stock quantity and maximum stock quantity based 
on the standard deviation a determined by the method of 
the present embodiment and the calculation of the safety 
stock quantity and maximum stock quantity based on the 
standard deviation determined by the conventional method 
(standard deviation including the degree of variations 
in the negative direction) . 

FIG, 3 shows actual received order quantities 
in 6 months for 10 types of parts (Part 1 to Part 10) - 
FIG. 4 shows the standard deviations a, safety stock 
quantities and maximum stock quantities of the respective 
parts according to the method of the present embodiment. 
FIG. 5 shows the standard deviations {X) , safety stock 
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quantities and maximum stock quantities of the respective 
parts according to the conventional method. 

As shown in FIG. 3, the 10 types of parts are, 
for example, component parts and accessory parts of 
automobiles. For example, 1 and 2 denote body parts, 
such as bumpers, 3 to 8 denote consumables (rubbers and 
filters), and 9 and 10 denote brake parts. The values 
of the actual received order quantities of the respective 
parts mean, for example, the figures achieved per month, 
and the achievements within the six months. 

For example. Body Part 1 represents a part ordered 
every month in a small quantity. Brake Part 9 represents 
a part ordered in a large quantity every three months, 
and not ordered in the other two months. With these two 
types of parts taken as an example, a comparison will 
be made between the calculation of the safety stock 
quantities based on the standard deviations {X) 
determined by the conventional method and the calculation 
of the safety stock quantities based on the standard 
deviations a determined by the method of the present 
embodiment . 

First, the conventional method will be 
explained . 

As shown in FIGS. 3 and 5, the average received 
order quantity of Body Part 1 (the value obtained by 
dividing the total received order quantity by 6) is 20. 00 
pieces (the term ^^pieces" representing the number of the 
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parts ordered will be hereinafter omitted) , and the 
standard deviation (X) including the degree of variations 
in the negative direction is 8.36. The standard 
deviation {X) is multiplied by a factor, a, for ensuring 
a safety stock to obtain a safety stock quantity of Body 
Part 1 of 16. 83 . This value 16.83 is added to the average 
received order quantity of 20.00, followed by rounding 
up the results, to obtain a maximum stock quantity of 
37.00. 

The average received order quantity of Brake Part 
9 (the value obtained by dividing the total received order 
quantity by 6) is 175.00, and the standard deviation {X) 
including the degree of variations in the negative 
direction is 275.22. The standard deviation {X) is 
multiplied by the factor, a, for ensuring a safety stock 
to obtain a safety stock quantity of Brake Part 9 of 539 . 43 . 
This value 539.43 is added to the average received order 
quantity of 175 . 00, followed by rounding up the results, 
to obtain a maximum stock quantity of 715.00. 

Next, the method of the present embodiment will 
be explained. 

As shown in FIGS. 3 and 4, the average received 
order quantity of Body Part 1 (the value obtained by 
dividing the total received order quantity by 6, the 
number of the months when orders were actually received) 
is 20.00. For the months when the actual received order 
quantity fell short of the average received order quantity. 
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the difference between the actual received order quantity 
and the average received order quantity , (x-ji) , is treated 
as zero. The standard deviation a determined on this 
condition is 5.00. The standard deviation a is 
multiplied by the factor, a, for ensuring a safety stock 
to obtain a safety stock quantity of Body Part 1 of 9.80. 
This value 9.80 is added to the average received order 
quantity of 20, followed by rounding up the results, to 
obtain a maximum stock quantity of 30.00. 

In the case of Body Part 1 ordered consecutively 
every month, therefore, the maximum stock quantity is 
37.00 according to the conventional method, while it is 
30.00 according to the present embodiment. Thus, the 
present embodiment can decrease the stock quantity by 
about 20%. 

On the other hand, the average received order 
quantity of Brake Part 9 (the value obtained by dividing 
the total received order quantity by 2, the number of 
the months when orders were actually received) is 525 . 00 . 
For the month when the actual received order quantity 
fell short of the average received order quantity (i.e. 
the month when the actual received order quantity was 
450), the difference between the actual received order 
quantity and the average received order quantity, (x-^i) , 
is treated as zero. Moreover, only the number of the 
months when orders were actually received is taken as 
the population parameter N. The standard deviation a 
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determined on these conditions is 53.03. The standard 
deviation a is multiplied by the factor, a, for ensuring 
a safety stock to obtain a safety stock quantity of Brake 
Part 9 of 103.93. This value 103.93 is added to the 
average received order quantity of 525.00, followed by 
rounding up the results, to obtain a maximum stock 
quantity of 629. 

In the case of Brake Part 9 ordered intermittently, 
therefore, the maximum stock quantity is 715 . 00 according 
to the conventional method, while it is 629.00 according 
to the present embodiment. Thus, the present embodiment 
can decrease the stock quantity by about 12%. 

Stock quantity decreases of about 12% to 20% can 
be achieved for the other parts as well, although 
explanations for them are omitted herein. The factor, 
a, for ensuring safety stock takes a larger value for 
parts for which stock quantities with higher safety need 
to be ensured because of circumstances in places where 
inventory control is performed using the standard 
deviation a. The factor, a, may be one taking a smaller 
value for parts whose stock exhaustion, if any, would 
exert minimal influence. 

Thus, an inventory control method can be realized 
which can maintain a minimum appropriate stock enough 
to cause no stock exhaustion even when a standard 
deviation is used. 

While the present invention has been described 
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in the foregoing fashion, it is to be understood that 
the invention is not limited thereby, but may be varied 
in many other ways. For example, in the above-mentioned 
embodiment, the safety stock quantity is added to the 
average received order quantity to determine the maximum 
stock quantity. The average received order quantity 
used herein is intended to represent a predicted value 
of the received order quantity. Hence, the safety stock 
quantity may be added to a predicted received order 
quantity, which has been determined by other method, 
instead of the average received order quantity, whereby 
the maximum stock quantity may be obtained. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
appended claims. 
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